The spectroscopic characteristics of systems with adsorbed d impurities on noble metal surfaces should depend on the number and geometric arrangement of the adsorbed atoms and also on their d band filling. Recent experiments using scanning tunneling microscopy have probed the electronic structure of all 3d transition metal impurities and also of Co dimers adsorbed on Au(111), providing a rich variety of results. In this contribution we correlate those experimental results with ab-initio calculations and try to establish necessary conditions for observing a Kondo resonance when using the single impurity Anderson model. We find that the relevant orbitals at the STM tip position, when it is on top of an impurity, are the d orbitals with m = 0 and that the energy of these levels with respect to the Fermi energy determines the possibility of observing a spectroscopic feature due to the impurity. 73.20.Hb, 73.40.Gk Typeset using REVT E X In a previous paper 5 we calculated the electronic densities of states of a periodic system that simulates the experimental situation described above. It consisted of repeated slabs of five layers of Au (111) with Co atoms deposited on both sides of them forming a dilute adsorbed layer. For this purpose we used the FP-LAPW method and the LSDA approximation with the WIEN97 code 6 . The main result of that paper was that the minority spin contribution to the density of states due to the 3d orbitals of Co with m = 0 is a very narrow band located precisely at E F , which could be related to the observed experimental feature.
results of LSDA calculations.
In a previous paper 5 we calculated the electronic densities of states of a periodic system that simulates the experimental situation described above. It consisted of repeated slabs of five layers of Au(111) with Co atoms deposited on both sides of them forming a dilute adsorbed layer. For this purpose we used the FP-LAPW method and the LSDA approximation with the WIEN97 code 6 . The main result of that paper was that the minority spin contribution to the density of states due to the 3d orbitals of Co with m = 0 is a very narrow band located precisely at E F , which could be related to the observed experimental feature.
In the present work we have extended the calculation to other transition metals and also to dimers. The unit cell is the same for all the impurity cases, it has five layers of Au with three atoms in each layer. One impurity atom is located on each side of the slab at one of the hollow sites of the Au(111) slab structure forming a √ 3 × √ 3 adsorbed layer. The slabs are separated by enough empty space so as to simulate non interacting surfaces. The distance between impurity atoms on the same plane is 5Å, and their distance to the surfaces is relaxed so as to minimize the energy.
Magnetism can be quantified in these calculations by giving the magnetic moment inside the muffin tin spheres or the d band splitting for the different impurities. We show these results in Table I , they agree with previous calculations for similar adsorbed systems When analyzing each case in more detail we see that for Ti the majority spin electron density in window w1 is about one order of magnitude larger than the minority contribution at the tip site (4 to 5Å, from the surface) and also larger than the contributions of both majority and minority character in the other window (w2). This agrees very well with the observed increase in the STM signal when the bias voltage sweeps energies from below to above the Fermi level, going across this last one. We believe this reflects the increased density of states just above the Fermi level, when electrons start to flow from the tip into the empty states added by the impurity. Because of the experimental width of this feature it is possibly not a manifestation of the Kondo effect. The second largest value for the ratio of charge density in window w1 versus the one in window w2 is obtained for Ni, and may be interpreted in a similar way as that of Ti, although the magnitudes are much smaller. This system could not show a Kondo effect as it is non-magnetic. For Cr and Fe the relevant states are not close to E f so that their influence due to hybridization should not be visible.
The cases of Co and V, where we find a narrow band peaked at E f , present very similar values of the ratio of charge densities in both windows,being this ratio of the order of 2.
Besides this, the absolute charge density values are also very small. We shall analyze below in which cases one could expect a signature of the Kondo peak.
An important one-electron feature, not considered in our calculations, is the interaction of the adsorbed atoms with the (111) 
